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puesto. D.C. Serbs. LI, Ši Gerenuno, D. R, (0991 An Eocene miepaltesiļ Mori Goan Selly Creek, 
South Australia Ji. R. Spe X. Anae 116020, D376, 29 May, 1992, 

Clay oni the Ewe Pormatmo in Nelly Creek m far north South Austria continus tbe first Middle Koyone 
wumnineć led lora reported (rom the menor al Austathu. The 269 leaves collected are placed in 16 pararaxa, 
Will one upziosperm paratason of unknown affinity providing 6397 of the Hoea, Eleven al the 16 parowe van 
be aszienyd to estant Bytes which include Pratcaccze. Vy rbiceae, Araucariaccac, Podocarpaceńe, Caśuarinaccdć 
und Lauraceae Meraeipiwilam oreśktcensh sp. no, in formally deserihcd, 

Comparison wah Middle Eoeene megałosził floras susgests tra the Nelly Creek Tort is tasonoaneally slestūnet 
and pbystognonneally more selerophy lous than (he other south-eustern Austra Moro However ziinpliny 
program In extātit niinłoreśts vad orher ocene deposits subpest thar (he number ol paratiza (lo) recorded al 
Nelly Creek Irini this Best vollection will līkely meregse markedly wath further colleetians 

Comparison with the silere Mors at mnrhern South Australa, m parrieulār the Poole Creek Norm, deinunsi ratos 
chat whilst some ta. Ineludjng a possible Proteaceae miruefeseence. ure common le buth deposit. Me ntgor ily 


pl both Moras du nut correspond 


kr Wokos, Fossil. Eoceng, Selly Creek, Silent, Mythievae 


Introduction 


Fhe Middle Eocene flora of Australia is Well known 
from megatosst localities in south eastern Australi, 
These include the Anglesea flora (e g. Christophel 
1984; Christophel & Lys 1956: Christophel ef ul. 1947, 
Hill 1980: Rowett & Christophel 1990), the Golden 
Grove Nora (Barrett & Chnstophel 1290; Christophel 
& Greenwood 1989). the Maslin Bay flora (Lange 
1970; Christophel & Blackburn 1978: Blackburn 1981) 
and the Nerriga flora (Hill 1978, J983). These oceur 
near the coast, with the first three considered to be 
Jowlund und the last (Nerriga) to be upland (Fig. 1), 
All of these Horas have heen interpreted as rępreseminy 
tropical to sub-tropical (or very warm temperate at the 
MiuMa) rainforest commuenitics (Christophel 1989; 
Christophel & Greenwood 1959) and all conlam well 
preserved. compressed ar mummitied feaves, allowing 
masinum potential for (iterprekution. 

A second source of data on Karly Tertiary Horas in 
southern Australia comes from the extensive 
impression aod cast floras of interior southern and 
central Australia, collectively known as the silerete 
Noras. While known far a relatively long time 
(Chapman 10375. these Horas have not played a majac 
role ir interpreting Tertiary vegetation because of the 
lack of stratigruphić control. More recentlv. Ambrose 
eral, (1979) suggested an Eocene age lor some of these 
silerctes. including those deseribed by Lange (1978) 
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containing leptospermotd Myrtaceae Troi, Recent 
work by Greenwood era (1990 deseribed a floru 
from the Poole Creek area oF South Australia ani 
placed the age m Middle Focene based on 
lithostratigraphic correladoos. Fossil pollen has nol 
been preserved in these silervtes and henee palynołogy 
could not be used to confirm their age- 

The discovery in 1986 by R. Callen of fossililerous 
clays in northern South Australia whieh contained well 
preserved. compressed and mummified leaves and 
which was interpreted as Middle ocene lAlley 
984°) was important for several reasons. Firstly. it 
greatly extends the geographic range of well-preserved. 
Middle Eocene megalossił floras. Secondly, it provides 
hiostratgraphically datable evidence for s truly inland. 
lowland flora of that age, and finally, it provides the 
possibility of betier chronological control aver the 
interpretation of the numerous sierete floras of the 
interior (Ambrose et uł. 1979: Greenwood ct al. 1990) 
The aims of this report are therefore to provide u 
preliminary description of the megatassil flora of Nelly 
Greck. w formally describe a new species of Myrtaceae 
front this deposit. and to compare the parataxa froni 
Nelly Creek with the known silcrete elements. 
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Fig. 1. Map of southeastern Australia showing the location of Nelly Creek and other Middle Eocene plant megafossil localities. 


Materials and Methods 


The Nelly Creek flora is contained in the Eyre 
Formation located at 29°19'S, 137°18’ E, approximately 
1 km south of the southern shore of Lake Eyre South 
(Fig. 1). The deposit consists of sands. silts and grey, 
carbonaceous clays forming a portion of the bed of 
Nelly Creek. Overlying strata consist of partially 
silicified sediments, disaggregated sands, and a salt- 
pun crust. The deposit is restricted to the stream hed 
and is only accessible when little or no water is found 
in Nelly Creek, The fragility of the material, as well 
as the terrain and genéral inaccessibility have severely 
lintited the amount of malerial collected to date. The 
extent uf the fossiliferous clay horizon outside the 
stream channel is unknown, although fossiliferous clays 
have been intersected in a number of bore holes īn the 
region (N. Alley pers. comm.). The width of the 
deposit within the stream bed is less than 3 metres, 
and its thickness less than | metre. 

The high water table und the high salt content of the 
ground water result in freshly excavated, moist blocks 
drying quickly with a sale crust. Most southern 
Australian clays containing mummified leaves can be 


disaggregated by immersion in approximate 7% wiv 
H,O, which has been heated. Salt in the Nelly Creek 
matrix interferes with disaggregation, and maceration 
is only successful if the blocks have been either 
presoaked in distilled water to remove same of the salt, 
or if a detergent such as Quaternary O is added to the 
inaceration mixture. Approximately 40% of the leaves 
obtained fram a given macerate are translucent (Fig. 
2, A-C) while other specimens are black/opaquc and 
much more brittle, Leaf remains obtained in this 
fashion are contained in complete cuticular ćnyelopes 
and treatment with hot H,O, (e.g. Scriven & 
Christophe! 1990) followed by staining in crystal violet 
yields clean, easily photographed cuticle specimens. 
Culicles from this deposit prepare easily and are in 
a hetter state of preservation than those of any utlier 
Eocene deposit previously examined by the authors, 
Two frequent causes of cuticular abrasion ur fragility 
are alkalinity of the matrix (or ground water) and 
Presence of excessive fungal activity during, or prior 
lo, fossilization. Based on the excellent preservation, 
both of thesc factors were either absent or minimal 
during the hurial and subsequent fossilization of the 
Nelly Creek leaves. All specimens figured in this paper 
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Fig, 2. Selected leaves from Nelly Creek deposit. A = specimen NC1000 and is an example of Parataxon 1 (affinities unknown): 
B = specimen NCIOI2 and is an example of Parataxon 2 (Proteaceae); C = NCIOI7 and is an example of Parataxon 3 
(Myrtaceae) — it is the holotype of Myrtaciphyllum eremeaensis; Scale bars = | cm. 


have been mounted in phenol glycerin jelly and are 
housed permanently in the Palacobotany Collection, 
Botany Department, Adelaide University. 

The Middle Eocene age is based on the well 
preserved pollen flora contained within the sediments 
(Alley 19897). As he reported, the Nelly Creek 
palynoflora correlates with the Lower Nothofagidites 
asperus Zone of Stover & Partridge (1973) and with 
the Proteacidites pachypolus Zone of Harris (1971), and 
the Nelly Creek flora is correlative with the floras at 
Maslin Bay and Golden Grove, 


Floristics of the locality 


Collections made by N. F. Alley in 1986 and by the 
first and third authors and others in 1988 have been 
macerated to yield a collection of 220 broadleafed 
specimens (each representing 50% or more of a leaf) 
and numerous small specimens including Gynnostoma 
(Casuarinaceae) twigs, Podocarpaceae twigs, and 
various unidentified fruits and seeds. Broken leaves 
and detrital sievings from the macerations have also 
been kept for dispersed cuticle analysis. 


TABLE |. Leaf megafossil composition of the first blocks 
maceruted from the Nelly Creek clay lens. 


Parataxon Number of Specimens Affinities 


Number (% of the Flora) 
l 172 (64) UNKNOWN 
2 |6 (6) PROTEACEAE 
3 ls (5.5) MYRTACIPHYLLUM 
4 3 (4) AGATHIS 
5 I (0.5) LAURACEAE 
6 1 (0.5) BRACHYCHITON 
F 2 (1) PROTEACEAE 
8 5. Al) MONOCOT 
9 3- Xd) PROTEACEAE 
10 1 (0.5) UNKNOWN 
lī 1 (0.5) UNKNOWN 
12 1 (0,5) PROTEACEAE 
13 l (0.5) UNKNOWN 
14 25 (9) PODOCARPACEAE 
15 14 (5.5) GYMNOSTOMA SPA 
16 10 (3) GYMNOSTOMA SP B 
TOTAL 269 (100) 


D. C. CHRISTOPHEL, L. J. SCRIVEN & D. R. GREENWOOD 


TT 
aS 
A 6. 


a 
= * 
ME Sd 


PJ 


C 


AN EOCENE MEGAPOSSEL FLORA FROM KELLY CREEK, ŠĀ tw 


The 220 specimens recovered could be divided into 
13 paratia based on both muerumerphologieal features 
and cuticular structures (Table |), The analysis of the 
materiał clearly showed a dominance of the sample 
by one paralaxon (Paratuxon 1. Fig. ŻA, 3A-B). The 
leaves of Parataxon L are generally microphylls with 
a lew bene classed us notophylls (sensu Webb 1959). 
Allar entire margined and Most display upices with 
u general ovale to elliptical shape. Following the 
descriptive terminology of Hickey (1979), primary 
venation of Parataxon | is pinnate with brūchidodro- 
mons secondary venation and reticulate lerliary veins. 
Generally, five orders of vein branching are preseni. 

The cuticle of Purataxon 1 is hypostomarie with 
numerous stomates displaying either two or three 
subsidiary cells, Both abaxial and adaxial surfaces are 
densely covered with simple, collared trichomes (Fig. 
3A-B), This collared appearance could represent torn 
tissūe from glandular apices on the trichomes. bur the 
gencral excellent preseryatiug of the cuticles and the 
large number of specimens sampled does not support 
that hypothesis 

It has not been possible lv determine the attinilīcs 
ot this dominani paratason, Several large Australian 
ruinforest families ean be easily recognised by their 
cuticular structure. Such identifying features have been 
discussed fot (he Lauraceae (Hill 1986), Proteaceae 
(Lunge 1870) and Myrtaceae (Christophel & Lys 1986). 
Theieture, its possible to eliminate these famulies in 
the identification provess. However, several other large 
families, inclading the Fabaceae, Euphorbiaceae, 
Sapindaccse and Ojeaceae all have taxa with leaves 
upproxumaling lhe venation pultery and general 
macromorphology ot the Nelly Creek dominant. 1 is 
also possible thar the fossil could represent a family 
or lower level taxon which is now eXtipet, und thus 
nu reasonable maich could be forthcoming. 

There ure twelve otber broadleufed  parunixa. 
Parstaxon 2 15 a lobed, serrate leaf which, while quite 
largë, is very brinle and has not been recovered as a 
complete leat (Fig, 2B), [1 usually occurs as a pinnalely 
lobed specimen with (tree apparent lobes. These lobes 
are Inothed near their apex. Secondary venation is 
brochidedromous near the base of cach lobe und 
sermeraspedodromousś near the apex when teeth are 
present. Cuticles prepared From these leaves show that 
the leaf is hypostamatic with numerous stomriles on 
the ubaxial surface possessing a paracyle subsidiary 
cell arrangement (Fig. 3C) This, coupled with the 
numerous four-celled trichome buses observed an buth 
surfaces Of the leaf (Fig. AC, D), places the parātaxon 
im the Proteacear. While more detailed comparisons 


will be required tor final idenuftewon, preliminary 
CX ON indicates u sīmularīly m structure (o several 
species Ol Grevillea. 

The vein paltern uf Parutaxon 3 showing numermis, 
close spaced. high angle secondary veins torining u 
thstinet intermarginal vein suggests that the parattxon 
belongs in the Myrtaceae (Fig. IC). Examination ol 
the cuticle confirms this with the presence of diagnostic 
lid or cupping cells on both surfaces (Fig 2h, F). This 
leaf type is one of the most variable in size and shape. 
However, Christophe! & Lys (95th) demonstrated that 
such interspecific Variation iè common within (he 
tamily, They also demonstrated thal no abvīvus foliar 
characier or suite of characters defined genera within 
the family. and that the capsular fruited taxa and berry 
truned taxa often numerically clustered together (were 
morphologically similar). I is interesting to note that 
While the Nelly Creck Myrlaceue boar some general 
similarity lv genera of both capsular ic.g 
Lophostemon) and berry Iruited (e.g. Sizvgitun) groups 
in the family, there ms na close similarity to Eied/vyjrux, 
The Nelly Creek Myrraciphyllum is formally deseribed 
in the following section, Capsular fruits with likely 
Mynaceae affinitics have been recovered from a Nelly 
Creck macerate (Fig. SC), and will be described when 
more material becomes available 

The remaining 10 puratuxa ure all relatively rare in 
those samples processed to dare, All but four are 
represented hy only one specimen. Sume of these 
remaining parataxa are distinctive. and assigikable tu 
families. und in some cases genera, so ure worth 
discussing jp the overall floristic contextof the paper, 
The first of these broadleafed taxa ls assignable w 
Agaihi$ (Araucarniceae) based an general form and 
culicular structure (œu. Hill & Bigwood 1987: Srockey 
& Ko 1986), 


A comparisim of all the leaves examined (220 
hrogdlested and 49 mierophyllous) can be seen In Table 
|. Parułaxon 5 (one specimen) can be placed in the 
Lauraceae based on the size and nature of the stomatal 
ledges and also the subsidiary cells (Fig. 4C. D) (HUI 
IYK6). Paratsxon 6 (one specimen) cun be assigned to 
Brachychiton (Sterculiaceae) based on the hair bases 
and stomatal artaigerient. Because the specimen is 
Iragrmeniary (one lobe) very litlle can be suid us to its 
specific affinities. Juterestingly, three uf the other 
parutixe (wo non-entire and one entire margin) can 
he placed an the Proteaccue. A final parataxen 
(Paralaxon 5) js represented by tree specimens and 
is clearly a munocolyletlon based on the parallel 
venaiton and the stomatal type 


Fig. 3. Cuticles Of leaves illustrated m Fig, 3 A = abatial cuticle of NC£TONO (Purulaxon 1 B = adaxial culicle ul NC (000; 
C= ubaxil cunele of NCIUI2 (Parakoon 2); O = adaxial cuticle of NC10[2: E = abaxial cuticle of NECIO? (Holotyp 
al Myrtwipiwytfmn erzmedensis), F = adaxial cuticle of NCQ Insert for F is an enlarged view of a lid cell: Scale bars 
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Fig, 5. Miscellaneous structures from the Nelly Creek and Poole Creek deposits; A = NCISOL 


twig of Parataxon 14 


(Podocarpaceae) from Nelly Creek X8; B = possible Proteaceae infructescence from Poole Creek Silerete deposit X2; 
C = NCIS00 — leptospernoid fruit (Myrtaceae) from Nelly Creek X10. 


In addition to the 13 broadleated parataxa, three 
microphyllous parataxa were collected, These include 
one conifer and two distinct species of Gymnostoma 
(Cusuarinaceae). Based on macromorphological 
features, the conifer could be either Cupressaceae or 
Podocarpaceae (Fig. 5A). However, the cuticle clearly 
shows that this parataxon belongs to the Podocarpaceae 
(Fig. 4F), 


Approximately 20 twigs were recovered which were 
assignable to Gyninesroma, lt has been shown that 
cuticle features are distinclive in extant species of this 
genus (Dilcher et uł, 1990; Scriven & Christophel 
1990). and examination of the Nelly Creek specimens 
revealed that two species were present. A cuticle of 
one of the two Nelly Creek types is shown in Fig. 4E. 
No fertile material has been recovered thus far. 


Although the taxonomic study of the flora is 
preliminary, 12 of the 16 parataxa recognised can be 
assigned to some formal taxonomic level. This means 
that at least « very generalized comparison may be 
mude with other floras and with modern vegetation 
types. 


Fig. 4. Miscellaneous culicles from Nelly Creek parataxa, A 


Taxonomic Description 


Order: Myrtales 
Family: Myrtaceae 
Genus! Myrtaciphyllum Christophel & Lys, 1986 


Myrtaciphyllum eremeaensis sp. nov. 
FIGS 2C, 3E-F 


Diagnosis 

Architectural features: leaf shape elliptic, ovate or 
obovate. Size range: 3.5-13 cm long by 1.5-4 cm 
maximum width. Leaf tip acute or attenuate, rarely 
acuminate. Leaf base acute, rarely obtuse. Primary 
venation pinnate, secondary veins straight, 
brochidodromous with a prominent intermarginal vein, 

Cuticular features: leaves hypostomatic, stomatal 
complex anomocytic, with between three and six 
subsidiary cells (three or four most common), 
Anticlinal epidermal cell walls angular — straight to 
slightly curved. Cells of both upper and lower 
epidermis equal sized; no striations visible on periclinal 
walls. Simple hairs infrequent (less than three per 
mm") on both surfaces. Hydathodes rare on lower 


= abaxial cuticle of NCI003 (Purataxon 7 — Proteaceae), 


B = adaxial cuticle of NC1003; C = abaxial cuticle of NCIOU (Parataxon 5 — Lauraceae): D = adantal cuticle of NCION, 


E = cuticle of NCIJOI (Gymnostonia sp A — Parataxon 15); F 


Scale bars = 5 am. 


= cuticle of NCI302 (Podocarpaceae Purataxon 14): 
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(abaxial) epidermal surface, apparently absent on 
adaxial (upper? surkee, Lid cells numerous on both 
surtaces With S-shaped w straight sinus showing no 
beaded thickening or perioradons (Pig. 3F-īnser).. 
Epidermal cells Surrounding lid cells fregucnily 
modified mło a somewhat radial pattern — particularly 
on upper epidernnits. 

Holotype. Specimen NC 1017, housed in the 
Palacoborny Collection, Botany Department, Adelaide 
University, as one tnunumified leaf and one euticle slide 
(NC-C 1017) 

Type dawaly: Nelly Creek, SA. (29195. 
13718" F) 

Collector, D. C. Chitistophel 

Etymology: trom Eremean, referring to the large, 
central Australian arid vegelutior province used by 
1. AS. Johnson und B. Bregs as u distributional 
region for Australian Myriaceae and Proteaceae (eg. 
Johnson & Briggs 1981). The type locality occurs 
within this region 

Description of Holerype: Collected in 1988. Leal 
S1 mm lohg by 22 mm wide at position af maximum 
width, Elliptie, symmetrical with ultenuile apes (aptX 
angle 35°) and acule base (577), Secondary veins are 
stright. average angle 37° 

Cuticle typical lor Ihe species. Stomates located pn 
ubaxial surface with three To six subsidiary cells. 
Average length of stomates 20 am (mean 1./W = 1.0). 
Antichinal epidermal cell walls angular — straight to 
slightly curved with no thickening or beading, Cells 
ol both abaxial and adaxial curicles equal size (mean 
20 x 20 am — range 15-30 juin), No striations visible 
on periclinal walls Simple hairs rare on bath surtaces. 
Large jmulticellular halt bases present, und na 
hydathodes visible on sample prepared from hulolypt, 

Lid cells numerous an both surlāces with S-shaped 
to saighe sinuses. showing no headed thickening or 
perforations. Epidermal cells surrounding lid cells 
frequently. modified into radial pattern. Lid cell size 
= 20 = 20 am. Density of lid cells (2 per 100 x 100 
m section 

Comparison il alter species” The first two species 
described for the genus could fot be distinguished by 
leaf archuecrura features, and cuticular characters were 
used (Christuphel & Lys 1986). The same situarinn 
applies 10 Myraciphvllum ¢remvaensts, as the 
Specimens ineluded overlap both previously described 
species in maciormorphological and venation features. 
In cuticular features, however, M, erenwuensis is 
distinct from M. nedufanu from the Eocene ol 
Angléeses in that it lieks the sinuous amticlīnu] walls 
of the epidermal cells exhibited by the latter species. 
M. rremensis differs from M, dowgłasii fron Anglesea 
in having numerous lid cells on bolh surfaces as 
compared m u complete lack of lid-cells in the latter 
spevick. 


Physiozoomic Interpretation 


Christophe) & Greenwood (1989). in discussing litter 
deposition in Australian caintorests, demonstrated that 
there was a predictable physiognomic signature tor the 
forest types categorized by Webb (19591. Of the 220 
hroadieufed specimens recovered from Nelly Creek 
samples, ft is possible to measure (or estimate) the 
length and musxioum width for approximately 160. 
Results showed that there were na mesophylls present, 
while approximately 20% of the leaves (40% of Laat 
were nolophylls and 80% uf the leaves (60% of the 
laxa) were mmerophylk. The diserepancy berween 
species and total leaves reflects the high frequency al 
one mięrophyl parataxon and the attendant rarity of 
most other paralaxa, This single paratooń dontinations 
was reflected to u lesser degree in the margin type 
pemeniwe with 84% of leaves (75% taxa) entire- 
imargined. IF Nelly Creek leaf length. maximum width 
and position of maximum width are superimposed an 
the box diagram of phystognorme signatures Trom 
Christophel & Greenwood (1988, Fig. 3) it becomes 
appurent that the Nelly Creck Nora does not resemble 
Golden Grove or Anglesea, having much smaller leaves 
than cither of them. Even remembering the caveut 
concerning interpretation of small sample numbers. 
there are several interesting subjective observations that 
van be coupled with the above physognómić data, 
Unlike the other Middle Eocene deposits mentioned 
carlier, there is no evidence of drip tips m the Nelly 
Creek Nora. Additionally. very few germlings (sensu 
Lange 1976) are present on leaf cuticles. and in general 
the leaves from Nelly Creek can be considered more 
sclerophyllous. This includes such featares as penerally 
thicker coucles, denser trichomes, and smaller, pone 
coriaceous or woody leaves, These features would tend 
to suggest u drier (or certatuly more seasonally dry) 
climate than the other reported Eocene megulissil 
deposits, or alternatively a much more depauperate soul 
nutrient level (Beadle 1963), 


Comparison with other Eocene Floras 


The first Impression af the Nelly Creek flora with 
ils toll of 16 parataxa is one of clear dominance and 
low diversity. However, some of this can be mosi likely 
attributed to the small sample size and limited portion 
of the clay lens sampled For the better known 
Austrahan Focene Horas, the diversity is higher. For 
exumple. the most thargughly studied clay lens al 
Anglesea has over 40 parataxa (Christophel er al 
1987), Golden Grove his over 30 parataxa (Barrett & 
Christophe! |990) und Maslin Bay is estimated at 
approximately 200 parutaxa (Chostophel & Blackburn 
1976) or perhaps as low us ISO (L. J. Scriven unpubl, 
Wita). 
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CABLE 2. Leaf litter composition of lwo one meire square 
quardcats ul Noah Crees, 


Quadrit Two 
Leaf Numbers 


Quadrat One 
Leat Numbers 


Species Presenil 


WM) A t%9) 

Ceratoperalieh 

mae rypetalntn 68 13351 SR (29) 
Acacia 

cidłacocarpu 29 (13) 23 (401) 
luckinyltania 

fereuginifiore 21 110) 30 15) 
Lindsavenivrius 

brachyandrus IM (4) a ill) 
Medica 

sensi flare 12 (0) M Iv 
Chortócres mijit 12 (6) 14 (7) 
Reilschinedia 

oliyandra K it) 5 i124) 
U Dioptas 

hebecarpa R (di 7 (35) 
Dissilturiu 

lakinorvis b (i Feats ai 
Fucntia Norte 5 (2) S i4 
Xanihotemon 

chrysanīhus ilu l 
Francisvodenidron 

laurifalinm i (15) 4 (7) 
Crile, spo Nov 2 (l) | (05 
Svzygtem kuraneku nil) | (051 
Sarrepterv alt, 

martyanu LATE (LN 
Cullophiylinm 

ūistrūlienuu | (0 5) fi 
Sygn 

trythrocała { 10.5) (| 
Unknown A 2 il) a 
Unknown B J (tu. 5) fi 
Unknown C () + (2) 
Lnknowu D 0 7 pl) 
Unknown E U | (0.3) 
Unknown N U L 10.5) 
TOMA TAXA ja is 
MtAL LEAVES 204 (I) 202 4100) 


It is possible to test the relunonship between sample 
size and diversity in both fossil deposits and extant 
rainforests where the diversity ix known, When four 
random samples of 250 leaves each were uken frum 
the Anglesea lens mentioned above, the mean diversity 
wis IR 43 (D. Christophe! unpubl. data). Similarly, 
recent Collections from an extant Gymnostome 
community ona hall hectare island in Noah Creek in 
the Daintree region of north Queensland showed that, 
alihough 75 different tree species occurred on the 
island, two litter samples (containing 200-300 leaves) 
had a diversity of less than 20 species per sample 
(Table 2). Therefore, the 16 preliminary paratuxa 
recovered it Nelly Creek could easily represent less 
than half uf the expected rotal diversity tor the fossil 


flora, and an even smaller traction of (he diversity of 
the forest from which it was derived 


A more accurate estimation of the diversity ol a Mora 
may be had trom a study of its dispersed culicle 
(Rowett & Christophe! 1990). Samples of ehay frou 
Nelly Creek had an average diversity of 26 cuticle 
purataxa, while similar sized samples from Golden 
Grove yielded 25 32 parataxa (A. Rowell pers, 
Ģonīm.). Rowett reported that the samples were 
dominated by lragments of Myrtaceue leaves — 
probably all belonging to Myrtaciphyllum eremaensis. 


At higher taxunonitc levels. the flora has many 
elements common to other Middle Eocene floras. 
Golden Grove. Anglesea and Nelly Creek contain 
abundant (greater than 10%) Myrtaceae leaves. 
Similarly, Anglesea has approximately the same 
percentage of the flora made up of Proteaceae species 
as does Nelly Creek Gwnnosroma is found at Nelly 
(reck. Anglesea, Nerriga aod Maslin Bay. 
krachychiton is known from all of the Eocene localities 
except Nerrigu, and Agathis is found at Maslin Bay 
and Nelly Creek, One interesting Moristic difference. 
however, is in the representation of the Luuraccae. 
At Maslin Bay, Nerriga, Anglesea and Golden Grove 
Ihis family is both plentiful and diverse, white at Nelly 
Creck only one leaf has been recovered. Similarly, 
ihe Elacocarpaceae (aff. Sloaned/Elaeocarpus), which 
is well represented at Anglesea, Golden Grove and 
Maslin Bay. has not been recovered at Nelly Creek, 


At the specific level, the differences are more 
pronounced. The entire margined microphyll 
(Parataxon 1) at Nelly Creek is not known from any 
her locality, Parutaxon 2 (lobed Proteacewe) is also 
absent Irom all other Noras, The twa Nelly Creek 
Gynnustomu species ure taxonomically distinet Irom 
the common species at Anglesea. The Podocarpaceac 
parataxon at Nelly Creek is different to any reported 
from the other localities, Comparisons of the 
Brachyehiton and Agathis species have yet to be made. 
‘The Nelly Creek Myvriaciphyllum species is definitely 
different froni either species al Anglesea. 


While a brief comparison of the foliar physiognomy 
was made in the preceding section, the generalization 
van be made that the floristic elements at Anglescu, 
Golden Grove and Maslin Bay all show more tropical 
and/or high moisture regime features. ‘These chree 
Middle Eocene deposits all have teaves with drip tips, 
prolific. high rank germlings, and noticeable quantities 
of leaves in Webb's (1959) mesophyll size class. in 
direct contrast to Nelly Creek. Although certain 
Gondwanic families are shared between Nelly Creck 
and the other Middle Eocene deposits (e.g. Myrtaceae 
Proteaceae, Casuarinaceae, Podocurpacene), the 
specihe Horistic Composition and the phystognomie 
signature is different tor Nelly Creek. 
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Cumparison with Silerete Floras 


Pady studies of ihe silerele deposits of northern 
Spb Australia concentrated on the deseription and 
evelitinnary importance m some of ihe plants 
(Chapuan 1937, Lange 1978, 1980, Ambrose er al 
1974). More recem studies have attempted to address 
the imponan aspects of the xtrungruphy of the deposits 
and ot their comparative Aoristies (Greenwood cl al. 
14901. A major problem with these silerete floras bas 
been Wie luck of strātigraphie continuity with dita 
strats, und thus (he awe has been dj īcull to determine, 
"tns tas been bighlighred by Ambrose et al, (1979), 
where a possible Miocene dge is Suggested carly in 
the paper and titer in the sume paper un Eocene age 
in supported, Inthe recent studies Greenwood ef al, 
UWM found Thal here were two distinet macrofossil 
Horas in the Poole Creek silerete locality, and based 
anther txon Composition and on the strutigraphy 
ul neah. sedimentary units they determined Hus une 
flora was restricted lu the upper Eyre Pormution 
(Middle Focene and the other w the Mudunna 
hurmation (Oligo-Miocenej sediments Comparison 
between the Eyre Amnahon silerete fana (Eocene) and 
the Nelly Creek fossils of pulynologically determined 
Middle Encene age (herelore becomes inpórtam 


Fivliijnary comparisons do not result in the definite 
conelusion thal (he Eyre Formation silereses and the 
Nelly Creek flora represent the sume vegelatton. 
However. sie commun taxa ae present and the 
comparison Most certainly needs to he mide monre 
figourously When additional Nelly Creek materal 15 
available. In support of the correlation, tUwarostore 
1s common in the silcrele and al Nelly Creek. However. 
u emamoniy aceus us female intructeseences in the 
tarmer and only m vegetative remains im the latter. 
Lal reproductive material is recivered (rom Nelly 
Creek. vonspecificily cuunol be determined, Similarly, 
a lubed Proreaecae leal very similar w Nelly Creek 
Purutisan 2 commonly occurs m che silvrefes. Two 
wither parutūxu from Nelly Creek. a marrow lineal 
emire=niareued Proteaceae leaf and Brachychiwn also 
occur inthe silercte. Again, lurther studies are required 
lo datermine tonspeeitieny — particularly as the Nelly 
Creek Brachychiłon w unly a smile lobe and henee 
even a rudimenttry characier, like the number of lobes 
preneūt. cannot be compured. 

Within the sileretes there also commonly occurs a 
flattened, woody reproductive structure (Fig. 5B). 
Based on silerete impressions alone. the structure has 
not heen Wentifishle. and has DOT been recorded from 
amy other published fossil plant locality known to the 
authors. However. one specimen of this Structure has 
now been recovered from u Nelly Creek imucerate. 
Although the specimen has fragmented. 1ean be seen 
that each af the woody wedpes consists oł two 
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fattened, appressed wody bracts, More detailed study 
is still required, but il would appear (hat the structure 
hus some Similarity to a Proteaceae cone — eg hke 
the Nattened infructescenee ol /sopogon ur Brveanedrie. 
in the original paper describing silcryte ruuterial 
Chapman (19371 hgured u specimen and labelled it us 
a “Banksia flowering tip” Thit specimen, however. 
does not resemble thuse distussed here. 

Some credence is given to the interpretation of the 
woody reproductive Structures as Banksiae Tribe 
(Proteaceae) infructeseences hy the fact that the silcrete 
Morus contain serrate toliqce identilied by Greenwood 
eral, (990) us Banksiacformis Hill & Christophel, 
which could have atfinities with Dryandra 
Unfortunately, no such Banksiacjormis leaves have 
been recovered at Nelly Creek. 

Other evidence does not support the correlation. In 
addition lo the connmon Banksiacformi leaves m the 
sileretes. other toothed leaves with possible affinities 
to either the Cunomucese of Elaeocurpaveae ure 
tepūrted from there (Greenwood eral. 1990) und are 
missing from Nelly Creek. OL parncular intereść, the 
narrow, sometimes fuleate Myrticeue leaves which bear 
similarity to Seeds, while common 10 the sileretes, 
are also absent from Nelly Creek. Finally, the 
dormnant, brochdodromous Parataxon | from Nelly 
Creek has nol been reported im the silercie deposits 
(Greenwood ef af 1990). 

Phystoenomiealy, the silerctes contain larger leaves 
than Nelly Creek has thus far yieldecl. and alsoa higher 
percentage of non-entine mare ined leaves. It is reported 
(N. F Alley pers. comm.) that blocks of chiy wath large 
Jegves peclinę off them were unearthed on un eurly 
expedition tu the lotubty. Unfortunately these hlocks 
did not survive transport to Adelaide, and our more 
resent materal has not contained such leaves, However, 
this serves lo fllusirate the potentially Mosaig 
distrīhutīn of taxa within the clay, and alse highlights 
the need for additional collections. Ms certainly the 
cise, lmwcyet, that some of the selernphvilaus nature 
ol the Nelly Creek leaves is mirrored in the portion 
ot the Poole Creek silcrete Nora consulered by 
Cireenwood er al. (1990) to be Middle Focene 


Discussion 


The potential ol the Nelly Creek tora tsy add to pt 
hmader knowledge of Middle Eocene Australia Noras 
tus been menuoned in the introduction. Examination 
of that flora more elosely has emphasized this 
importance. Firstly, the preliminary taxonomic assess: 
ment has shown that the flora has a very different 
composition to that of the other well known Australian 
Middle Eocene maerolessii floras. While some of the 
major Gondwante families. meluding the Protewcede. 
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Myrtaceae, Casuarinaceae, Padocurpiceać and Arau- 
tańaccae ure present im all Noras of thal age. the 
generic nd specific composition of the floras is 
different. Physiognomicalty, the Nelly Creek (lori is 
different Irom the Golden Grove. Anglesea. Mastin 
Bay und Nerriga floras, being decidedly smaller leafed 
and lacking the numerous rainlorest indicators (drip- 
Lips etc.) shown by those loras. The inland position 
ol the locality is perhaps responsible for the difference 
in flaristies and physiognomy seen at Nelly Creek, and 
our overview of Middle Eocene Australia must be 
tempered decordingly. 


The połentiał importanee of the Nelly Creek locality 
to our understanding of South Austrilia’s silerete Noras 
mast also be emphasized. While the evidence for 
positive correlation is poor the presence of certain 
mdicutor xa, such as the disk-shaped woody 
reproductive structure and the narrów lobed Proteaceae 
leaf an both deposis and in na others, must certainły 
be taken as cacaurugemem for further collections and 
tumparistars. 


Greenwood ef uł. (1990) suggested that the assumed 
Eocene elements of the silerete floras might well 
represent deciduous sessūnul vegetation types mixed 
with a wetter riparian element such as thase associated 
with monsoonal vine thickets in Queeosland today, 
Such an mierprelation for the Nelly Creek locality ix 
consistent with both the known elements of the Noru 
and also the phystognomie inlerpretātion, und u more 
thorough search of modern forest types of this 
description will be made in the hope of identity ing 
further elements in the Nelly Creek flora 
particularly the dominant parutaxon 
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